Methylation of the suppressor of cytokine signaling 3 gene (SOCS3) in myeloproliferative disorders.
The JAK2 V617F mutation can be found in patients with polycythemia vera, essential thrombocythemia and idiopathic myelofibrosis. Mutation or methylation of other components of JAK/STAT signaling, such as the negative regulators suppressor of cytokine signaling 1 (SOCS1) and SOCS3, may contribute to the pathogenesis of both JAK2 V617F positive and negative myeloproliferative disorders. A cohort of patients with myeloproliferative disorders was assessed for acquired mutations, aberrant expression and/or CpG island hypermethylation of SOCS1 and SOCS3. No mutations were identified within the coding region of either gene in 73 patients with myeloproliferative disorders. No disease-specific CpG island methylation of SOCS1 was observed. SOCS1 expression was raised in myeloproliferative disorder granulocytes but the level was independent of JAK2 V617F status. Hypermethylation of the SOCS3 promoter was identified in 16 of 50 (32%) patients with idiopathic myelofibrosis but not in patients with essential thrombocythemia, polycythemia vera or myelofibrosis preceded by another myeloproliferative disorder. Confirmation of methylation status was validated by nested polymerase chain reaction and/or bisulphite sequencing. SOCS3 transcript levels were highest in patients with polycythemia vera and other JAK2 V617F positive myeloproliferative disorders, consistent with SOCS3 being a target gene of JAK2/STAT5 signaling. There was a trend towards an association between SOCS3 methylation and lower SOCS3 expression in JAK2 V617F negative patients with idiopathic myelofibrosis but not in JAK2 V617F positive ones. Finally, SOCS3 methylation was not significantly correlated with survival or other clinical variables. SOCS3 promoter methylation was detected in 32% of patients with idiopathic myelofibrosis suggesting a possible role for SOCS3 methylation in this disorder. The pathogenetic consequences of SOCS3 methylation in idiopathic myelofibrosis remain to be fully elucidated.